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(54) MOLECULAR BEAM EPITAXIAL GROWTH 
METHOD 

(57) Abstract: . 

PURPOSE: To make the growth of the GaAs epitaxial film 
of low displacement density and of high quality 
possible, by growing the superlalUce AIXGai JCAs/ GaAs 
as the buffer layer and growing GaAs after that 

CONSTITUTION: In the process of the thermal cleaning 
of substrate surface, the evaporation from the In 
substrate is compensated by irradiating the In molecular 
beam, for example, of about lO'^'^IO'^Torr as well as 
the As molecular beam. Prior to the GaAs growth, the 
supertattlce AIXGa^JCAs/GaAs as the buffer layer Is 



grown by 5W10 periods at each of l00W500&angst for 
example, and then the GaAs is grown. In this manner, the 
clean surface and the superior surface morphology 
required for the high quality epitaxy are obtained. 
Moreover the distortion caused by the lattice 
mismatching between the In-doped GaAs substrate and 
the GaAs grown thereon can be resolved by Inserting the 
superlattfce buffer layer AIXGa^^GaAs. and the 
diffusion of In from the substrate can also be 
prevented. The value of (x) is necessary to be set In 
the manner where the lattice constants of AIXGa-j^XAs are 
equal to those of the In-doped substrate.. 
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L III K -rG«Asll«J:'NOGaAsOd»-^« 
jc ^ /(^jAfilC^^'C. 

Xa^-? A-tjcG* i.jcAi/GaAa 
JXJCGaABtJ«*«*t. 
la K -rGaAaaSfi-k'NOGaAafilCft^fT 

Z lttCa»-?-^<y 7 y-JB Ai35Ca|.3jAi/ 
GaAaO zOttllA'6x<^a ^.^Aa 0« "T^S & 
In K-rGaAt iSftOtt-T-seCktCWL < 



:ri^9l»l I o K-r GaAs jS«[JiK:GaAs 

ftr GaAti&fi-h'^^GaAs triKft ^ -tt -S^^^ft fit 
«]fc<D X 9»CfT«i?nTV%«o fll-&GaAaaC«[^ 

HffiTTAa » ■T-ao^ta6«*CflRlt L>ttfeJ5-C 
^^^600-^6 50 CfCXnUR-t^ C t T^fiS 

-frOttGa As ^^-T-fll^S 00-^7 OOCfC 
iSkittliti$1SLKfSiit-t ^ C tK t jf GaAaOttft 

i c^>Ta3l5ft-c«ft*c«vnc,n*»«tt^K: 

T:^ K-rGa Ai3S««» * V**ljSI»EOiSw Cr 
t»JDUltCr K-rGaAs a6«T*-»yfco L;^ 
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U la K-7'G*Ab Ctt«flC*&V% 

3si**»fl:«aic*'wc A. «-^tto*ta6« 

-t-OJitCjAJK^K^GaAsAOKK^S < -f 2»o 
® In K-:^GaA» ttH BIC f±« A In^jGax-afA* 

C aoo2<x<o.oo6) X h ^^ie>r y-y 

-r ( Pfi) G»AaK:Jfc-i«^Stt:6S|5 0,0 2X 
^ft»/»o «-»-Cln K-rO»Ai »«ICT5' K 

^OttGftAsfrJftft^Hir^o 
<fp «> 

:^|§6,ft4o IE»C-hE®©«tf KX laK- 
r G&As^fi t-t©±*CJ5atft« ixi GaA« 
5FK#K: X ^5fe-r*fi tJa»^"< r A^3t 

t. ^-sjtiSi^&o In o«:tt«rKrjL-i-« & 

■Ct 4o W C C TO X Ott»±A/^3tGa i-3cA« 0« 

ilc ft S O fli it ^ -r »f S 63 T ^ 4 o 

HH#C^V^-C> I tt I n K - :^^ai8tt GaAa 

•f--<^:^r«. 3|±SI K-rG*A«»T* 




»i!aBa62-i2iin(2) 

-:/G*A.»«:flt«U^«*- 

or*»>. In K -r^6«J:-^.0 Wfi«OGaAs 

< fBl H A t in ifc * J6 o ^ R > 

±E i»*ai«-*-4/t40*5S9iO In K - :^ 
G»Ai««-^OGaA»aft*l?4 J^-T-a^t^^ 

® ««aa)fcflr»fl:asTttA« 

?>-fx ff|;ttf lO^^^-'IO'^torr fiXO In 

A t LtjBft-T- AZ^jG* i«xA«/GnAs 

tf« 1 0 0^5 0 0 AT S 1 OJIffiaCAft^ 

±Ea»^'*:^ 7 y» 2 ttl 0 0 AJ»OA/^3jGni-35 
Aa(x=»O.Od) a 4 AC^IO 0 A|»OGaA« S 
SO 1 0«««aT«J««KXl^i>. AZjtCai., 
Aa a 4 0»-?^aft*s In K-rGaAs ^6^1 O 
«^3e&a:m X 9 xOtt«a0 9^4b 

ifctC. a 1 HfC^Ljt«iao^i»f*:«l(lO*l6 

itfifit io'n«S«o I n K - ra|ieattCioo) 

««(ff«400 ^m)O 2'# ^ X'^Ts I n S£ 
M:» 1 xio"ai"'Clnaoo4G»a9»«Aa««)T*i 

4o In 7 - • ^tfflV^TI»« 

fi;0OjK2feT?T« oTto »B?flr»^»l«a&A620 
X:TAa«-?i^^lO~'torr* In^^irixio" 
torr jSa 1 «:a« UTfr* -»>to « 3 O^-lft. 
latft^ ♦ -«;f::>«1"ORHEED ( S^*;«a« 

1 HICji%U^<fr»OJSft^f7 4 ^n:o 
tt«*#tt««««5 8 0 C. flK«t^- h 0.7iini 
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/hTffJfc-»itQ « -rati HJC^-f Jtttt^'*:. :^ 

o 

,«jjAa 4 SCfGaAs JS S Off 3 1 0 0 AT I 0 

jiB«dtft«-it*o G» . As . o** ^aaiK 

tt-t*t^*V X2 X 1 O"^ torr . 1 x I O"* tor r . SX 
1 o"*torr -CA^jcGa i-^As Ofiflik x a 0 9 
IC3t*X 5fCtt3eU;to -tU-C CO AXao«Gfta9iA» 
Offt-T-sefkU I a K-rG»A8 36 « roTw L V^q 
COftSi K-rnflGaAa :t ^ ♦ A'K 3 
( ♦ 9 T«« 1 X I0"af""') I /im J«ft 

±EOX 5 ICLXf^a^^tytG.Aix tf ^ 

SOOcBi"* SK O i©:**»*i*i.^o < ;t T 
««lxxo"«-» TAftKi 8 5 00«l/^.« t 

JfetJ:OX5K. ^JBWrcxD. IoK-T'GaAs 
fiCi!lt«AOXA AGaAt X if ^ ^ ^ ^ a^KOJS 




»BnBa«2-i2iii)(3) 

W«tteOG«A« PET -PI C#0«Jft3**T>r*8i 

4. ason^iftRn 
ft ft o fli jft ^ -r Vr S a T « o 

L-In K-^^I^BIRttGaAs 

2. -tt»^-<» 7 r-ACA^3cGai^Aa/GaAsX 

3. -Si K- r G*Ai iSf^^^tii^^R , 

& Ga A a >| tf » !■ t ' go 




^3 l-..Inr-rGaAs+*ftJ*n*'a 
«1 B 
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